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FIELD OF THE INVENTION 

The present inven,on refates » a dent* », compos^ ^^"1^ 

. *0,gL more ^^^^i^TO-*- - 
high and which, upon curing, has excellent sunace 
transparency comparable to that of natural teeth. 

PRIOR ART 

crowns. ... . «n Qr<; e„ r h as silica or various glass powder 

Various combinations of acrylic monomers ^^^^" ] ^ m>0 ^ depends much 
were proposed as a dental filling composrt.on. ^^^^^J^f^. 
upon composition, shape, particle size, particle size distnbut, on » d <»ntem o a & 

P A filling composition proposed in an early ^ «£2 £ polymerization curing, 

size of 5 to 100 urn. This composition has a large ^ content .^JJ, due t0 tne large 

excellent mechanical strength. However smoothne id ' '*'^f~ h and seems less bright. Then, 

™w * a " i '!; a XS^S^ A gh con en, o. a Hilar and almost sufficient mechan, 
" T£gT£2 SS'^ 0, fh. cad surface is pec, and its gloss ,s net 

~f£ZZ, compose was proposed -J* ^«~£^&Z2£5Z 
particle size distribution with a particle s,ae range of *om 0.1 to ^ content is only appr oxi- 

spherical inorganic oxide particles having ^ rt ,.^J^"^,i^98o). Some improve- 
« size range of 0.1 to 1.0 urn (Japanese Patent perfcles has a large 

men, on mechanical ~ ^.0^ « length o, onfv SCO k gfcm* and 

52 e cTT- « JTirr ^ are ^* ■ *- „ . everage sfae 
A dental composite composition was proposed, in which a filler compr s p g 1 t0 

« of 1.0 to 100 umand partic.es having -^Jj^-^^p^i dentin, tubu.i to 
1.0 urn. It is said that the compos.t.on has so good flowablity as to que y p og/igg6) 
yield a high content of the filler in the tubu.i (Japanese p ^^^ a ^ h °Z content in tubu.i. No 
Thus, the main purpose of that invention >s good , n fact, the bending 

mention is made on improvement of «^ .«~J*^ * £^J^*lma^>>*« 

as stable availability of the raw much from that of acrylic 

comparable to that of natural teeth without ultra-fine shea. 
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A stated above, a dental filling composition has not yet been obtained which, upon curing, has well- 
balanced properties, that is, mechanical strength, smoothness and gloss of the surface and transparency 
comparable to that of natural teeth. 

SUMMARY OF THE INVENTION 

The present inventors have now found that such a composition as mentioned just above may be 
attained by the use of a mixture of spherical inorganic oxides having particular particle sizes. 

The present invention provides a dental filling composition comprising a polymerizable monomer and 
an inorganic filler, characterized in that the inorganic filler comprises 

(A) 20 to 80 % by weight of spherical inorganic oxide particles with an average particle size of from 1.0 
to 5.0 urn, and 

(B) SO to 20 % by weight of spherical inorganic oxide particles which have a particle size range of at 
least 0.05 urn and less than 1 .0 urn and at least 5 % by weight of which is in a particle size range of 
from 0.05 to 0.2 urn. 

PREFERRED EMBODIMENT OF THE INVENTION 

Any polymerizable monomers may be used in the invention as far as they can be used in a dental 
filling composition. Polymerizable vinyl monomers are preferred, such as those having acrylic and/or 
methacrylic groups. More specifically, these include esters of a-cyanoacrylic acid, (meth)acrylic acid, 
urethane (meth)acrylic acid, crotonic acid, cinnamic acid, sorbic acid, maieic acid and itaconic acid with 
mono- or di- hydric alcohols; (meth)acryl amides such as N-isobutyl acrylamide; vinyl esters of carboxylic 
acids such as vinyl acetate; vinyl ethers such as butyl vinyl ether; mono-N-vinyl compounds such as N-vinyl 
pyrrolidone; and styrene and its derivatives. Particularly preferred are monofunctionai or polyfunctional 
(meth)acrylic esters and urethane (meth)acrylic esters as stated below. 

(a) Monofunctionai (meth)acrylic esters 

Methyl (meth)acrylate, n- or i- propyl (meth)acrylate, n-, i- or tert- butyl (meth)acrylate, and 2- 
hydroxyethyl (meth)arylate. 

(b) Difunctional (meth)acrylic esters 
Compounds represented by the general formula: 



R 
I 

CH 2 =C-CO-0-fCH 



2'n 



R 
I 

OCO-C=CH. 



wherein R represents a hydrogen atom or a methyl group, and n is an integer of from 3 to 20, such as di- 
(meth)acrylates of propanediol, butanediol. hexanediol, octanediol, nonanediol, decanedioi and eicosanediol; 
compounds represented by the general formula: 



R R R 

I I I 

C^C-CO^O-C^-CHi^-OCO-C^C^ 

wherein R represents a hydrogen atom or a methyl group, and n is an integer of from 1 to 14, such as di- 
(meth)acrylates of ethylene glycol, diethylene glycol, Methylene glycol, tetraethylene glycol, 
dodecaethylene glycol, tetradecaethylene glycol, propylene glycol, dipropylene glycol and 
tetradecapropylene glycol; and glycerin di(meth)acrvlate, 2,2'-bis[p-( 7 -methacryloxy-0-hydroxypropoxy)- 
phenyl propane] or Bis-GMA, bisphenol A dimethacrylate, neopentylglycol di(meth)acrylate. 2,2*-di(4- 
methacryloxy polyethoxyphenyl)propane having 2 to 10 ethoxy groups per molecule and 1,2-bis(3- 
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methacryloxy-2-hydroxypropoxy)butane. 

(c) Tri- or more functional (meth)acrylic esters 

5 Trimethylolpropane tri(meth)acrylate and pentaerythritol tetra(meth)acrylate. 

(d) Urethane (meth)acrylic esters 

Reaction products of two moles of (meth)arylate monomer having a hydroxy group with one i mole , of 
,o diisocya^e ^ reaction products of a urethane prepoiymer having two NCO end groups w,th a (meth)- 
S2e monomer having a hydroxy group, such as those represented by the genera, formu.a. 



T5 



i» i i i 1 

.=C-C-OR ,-OC-N-R -N-C-OR ,-OC=< 
O 0 0 



20 wherein R, represents a hydrogen atom or a methyl group, R 2 represents an a.kylene group and Ro 
^^^JS^^'^ be used a.one or as their mixture as needed. A polymerization initiator may 
be SSTt the present composition as needed. Any known ^^^^T, 
Polymerization may be promoted by camphorquinone and light energy, or a comb.nat.on of perox.de w,th 

25 '"Tother essentia, component in the present denta. fining composition is an inorganic filler which 

C °TA P )20 S to 80 % by weight of spherica. inorganic oxide partic.es with an average particle size of from 1.0 

30 lefao to m 20 3 % by weight of spherical inorganic oxide particles which has a partic.e size range .of at least 
30 0 05 um L LsZ 9 1.0 um'and at least 5 % by weight of which has a partic.e s.ze range of from 0.05 

TtLTesent invention, the partic.e size is determined by measuring^ dia meters of 
area on a photograph of a scanning electron microscope. The average part.de s.ze .s a number averaged 

35 ^account of the use of a mixture of those partic.es, it is possible to attain a denta. 

which has a high content of an inorganic filler, excellent gloss, smoothness and mechan.ca. strength as well 

38 r»SS2 - p^^ferab, y - of inorganic ^JJ-* 

« fining composition, avai.abi.ity of their raw materia.* and ^J^^^^P^^ 
particles. Spherical particles of amorphous silica may be prepared with most 9 ^ a ™' y QU 7 silica is 
.nhlnrai Jiiira svnthesized by hydrolytic polymerization of alkoxy silane. Such amorphous smca is 
TJe by acin^ atToO -C o higher after drying. Alternatively, multi-component inorganic ox, es 
CSg sHicon and a metallic component may be chosen because of easier X ray inspection due to the 

so added component of larger specific gravity. 5 Q 

inorganic oxide particles (A) used in the invention has an average part,de , e 0 
x u <nMin »,m if it Axceeds 5 0 urn qloss and smoothness of the cured sunace are puui. 
ZSSL . «" i - urn. *e — fn particle size from particles (B) is »o small to a«ain . 
ifigh content of Uie inorganic «,,e, 'in a Oenta, n»,ng contpositon. so " » j££ 
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preferably 0.5 or less. Difference between the sizes of particles (A) and (B) is preferably large, because it is 
believed that inorganic oxide particles (B), which have a smaller size, are sufficiently packed in interstices 
among inorganic oxide particles (A), which have a larger size, so that a high content of the inorganic fillers 
is attained in the invention. 

5 The particle size of inorganic oxide particles (B) ranges substantially from 0.05 to 1.0 urn, preferably 
0.05 to 0.5 am, in order that particles (B) are sufficiently packed in interstices among particles (A) to yield a 
high content of the inorganic filler as stated above. If the particle size of particles (B) is less than 0.05 am, 
the specific surface area is larger and, therefore, the content of the inorganic filler is rather smaller, which 
results in lower mechanical strength despite one of the purposes of the invention. It is also essential in the 

io invention that at least 5 % by weight, preferably 20 to 70 % by weight, more preferably 20 to 50 % by 
weight, of inorganic oxide particles (B) has a particle size of 0.05 to 0.2 urn which is less than half the wave 
length of visible light (about 0.4 to 0.7 urn). If a too small amount of the inorganic oxide particles (B) have 
the particle size of 0.05 to 0.2 urn, transmission of visible light through the cured dental filling composition 
tends to decrease and it is impossible to attain the envisaged transparency comparable to natural teeth. 

;5 Meanwhile, if a too large amount of the inorganic oxide particles (B) have the particle size of 0.05 to 0.2 am, 
a content of the inorganic filler tends to decrease. When a difference between the particle size of the 
particles which are in a range of from 0.05 to 0.2 am (B-t) and the particle size of the particles which are 
larger than 0.2 am (B^) is large, particles (B-1) are well packed in interstices among particles (B-2), so that 
a higher content of the inorganic filler can be attained, as mentioned above about the relation between 

20 particles (A) and (B). It is preferred that the average particle size of particles (B-2) is at least twice as large 
as that of particles (B-1). 

Inorganic oxide particles (A) and (B) of the invention are spherical, which leads to a high content of the 
inorganic filler and gloss and smoothness of the cured dental filing composition. The term "spherical" 
means really spherical particles as well as substantially spherical particles, such as somewhat oval ones. 

25 The amount of inorganic oxide particles (A) is 20 to 80 % by weight, preferably 50 to 75 % by weight, 
based on the total weight of particles (A) and (B). If it is less than 20 % by weight, the content of the 
inorganic filler is too small. If it exceeds 80 % by weight, the cured composition is unsatisfactory, for 
instance, in transparency. The amount of inorganic oxide particles (B) is 20 to 80 % by weight, preferably 
25 to 50 % by weight, based on the total weight of particles (A) and (B). If it exceeds 80 % by weight, the 

30 specific surface area of particles (B) is too large, so that the content of the inorganic filler is low and 
mechanical strength is insufficient. If it is less than 20 % by weight, the cured composition scatters visible 
light so much that transparency comparable to that of natural teeth is not attained. 

As far as the effects of the invention are not retarded, some other inorganic filler such as ultra-fine silica 
with a particle size of 0.01 to 0.03 am or non-spherical inorganic particles may be added, preferably, in an 

35 amount of at most 10 % by weight based on the total weight of particles (A) and (B). 

Inorganic oxide particles (A) and (B) of the invention may separately be admixed with the polymerizable 
monomer to prepare the dental filling composition. However, it is preferred for a higher content of the 
inorganic filler that inorganic oxide particles (A) and (B) are mixed with each other in advance of mixing with 
the polymerizable monomer. This advance mixing of the inorganic oxide particles may be conducted in wet 

40 mixing or dry mixing or any other manners. Efficient wet mixing methods include mixing in a polar solvent, 
such as water, alcohols such as methanol, ethanol and isopropanol, glycols such as ethylene glycol and 
propylene glycol, dimethylformamide or dimethylsulfoxide. In dry mixing methods, conventional pneumatic 
mixers, fluid mixers, V mixers, ribbon mixers, screw mixers and disc mixers may be used. Among 
pneumatic mixers in which particles are mixed in an air flow, particularly preferred are jet mills, air blenders 

45 and jet-o-mizers. It is not completely clear why the advance mixing of the particles gives a higher content of 
the inorganic filler, but it is believed that the mixed particles have such size distribution that smaller 
particles are easily packed in interstices among larger particles. 

The inorganic filler of the invention is preferably surface-treated in advance for better dispersion and 
mixing in the polymerizable monomer. When the inorganic filler is silica, preferred surface-treating agents 

so include organic silicon compound surface-treating agents, such or 7-methacryloxypropyi trimethoxysilane, 
vinyl triethoxysiiane, vinyl trichlorosilane, vinyl trimethoxysilane, vinyl triacetoxysilane and vinyl tri- 
(methoxyethoxy)silane. Conventional surface treating methods may be used. 

The inorganic filler is mixed and kneaded with the polymerizable monomer to prepare the dental filling 
composition in any conventional manner. For better mechanical strength, the amount of the inorganic filler is 

55 at least 80 % by weight based on the whole filling composition. 

The present composition may contain any other additives such as polymerization inhibitors, colorants 
and UV absorbers, as needed. 

The present invention will be further explained in reference to the following unlimitative examples. 
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75 



20 



EXAMPLES 
Inorganic Filler 

In the following Examples and Comparison Examples, various spherical silica particles which were 
synthesized by hydrolytic polymerization of alkoxysilane and available from Mitsub.sh, Kase. Corporation. 
Japan, were used as an inorganic filler. 

The silica particles were surface treated as follows. To the silica particles was added 4 ft by we.gnt 
based on the silica particles, of 7 -methacryloxypropyl trimethoxysilane (available from Shin-etsu Chern.cal 
Company) dissolved in a water/ethanol solvent, stirred and dried at 80 ■ C for 2 hours and then at 105 C 
for 5 hours in a hot air drier. 

Pol ymerizable Monomer 

A monomer mixture was prepared by mixing dimethacryloxyethy. ^^^^^2 
(trade mark UDMA. Shin Nakamura Kagaku Company) with triethyleneglycol d.methacrylate (TEGDMA Shin 
iJakamura Kagaku Company) in a weight ratio of 7 to 3. to which 0.5 % by ^^XZSZ 
(Aldrich) as a photo sensitizer and 0.5 % by weight, based on the monomers, of N.N-d.methylammoethyl 
methacrylate (Tokyo Kasei Company) as a reducing agent were then added. 

Preparation of Test Pieces and Determination of Properties 

1 . Compressive strength 

A filling composition was filled in a hole of 3 mm in inner diameter and 6 mm in 
steel mold! the upper and lower ends were pressed with glass plates wh.ch were then ,r ad.ated a 
visible light irradiator, Econolight available from Yoshida Company, for 40 seoonds^ and the cured 
composition was released from the mold. The test piece thus prepared was immed.ately .mmersed m water 
at 37 • C for 24 hours before used in the subsequent test. cross-head 

Compressive strength was measured with an Instron testing machine, Model 4206, at a cross heao 

speed of 2 mm/min. 

2. Bending strength 

A filling composition was filled in a cavity of 2 mm thickness. 2 mm width and 25 
stainless steel mold; the upper and lower ends in the direction of W^.^P"^^^^ 
which were then irradiated by a photo polymerizer for dental prosthetics. 

Company, for 120 seconds; and the cured composition was released from the mold. The test piece thus 
prepared was immediately immersed in water at 37 • C for 24 hours before used m the subsequent est 
■ Bending strength w J measured with an Instron testing machine. Mode. 4206. at a cross-head speed of 
0.5 mm/min. 

3. Knoop hardness number 

i A filling composition was filled in a hole of 20 mm in inner diameter and 2 mm in height in a stainless 
steel mold the upper and lower ends were pressed with glass plates, which was then polymenzed asm the 
above 2 The surfaces of the test piece which had been pressed with the glass plates ^were pohs ed wrth 
SiC polishing paper of No. 1500 to prepare for measurement. The test p.ece thus prepared was 
immediately immersed in water at 37 • C for 24 hours before used in the subsequent test 

o Knoop hardness number was determined with a Knoop hardness number meter (MVK E, Akasn, 
Seisakusho Company) at a load of 50 g and a load retention time of 20 seconds. 

4. Water absorption 

. A filling composition was filled in a cavity of 3 mm thickness. 15 mm width and «^g*£j 
stainless steel mold, and the upper and lower faces in the direction of th>ckness were P^ s f W, *J 
plates, followed by polymerization as in the above 2. Every face of the test p.ece was pol.shed w,th S.C 
polishing paper of No. 240. 
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The test piece was conditioned in air at 37 • r • , 

mi. it was immersed in water at 37 ■ C ^ After L ho ♦ b6C3me COnStant ' which * ^ed to as 

as follows: C " 24 hours - ll was ™9ned, say m2. Water absorption is defined 

s Water absorption = (m2-ml)/ SU rface area of the test piece. 
5. Transparency 

A filling composition was filled in a hole of sn mm i„ 
steel mold, and the upper and lower ends werl orpTJ "" er , d,ameter ' m m in height in a stainless 
io the above 2. The test p^ceTu p^paTec J^ISS . 9 ^ f °" 0Wed by P""*"**"**. 
used in the subsequent test P -mmed.ately .mmersed in water at 37 «C for 24 hours before 

Piec^^^ measure lights o, the test 

;s board (U, Transparency was calculated in *" 3 ~* « «** 

(1-IVU) x 100. 

6. Surface gloss and smoothness 

- irradiation of 20 ~~ - 

measuring apparatus. Surfcom 100 A, Tokyo Seimitsu ' ^ BWn 3 SUrfaCe rou 9 hness 

^ 7. Particle size and coefficient of standard deviation 

measured^ * ~ n h 3 »* "~ 0n graphs of a scanning electron microscope (Di) were 

as Average particle size(D) = 

n 

Z Di 
i = l 



40 



Coefficient of standard deviati 



on = 



45 



wherein 

50 



n-l 



55 



n 2 
£ (Di-D) 
1 = 1 



n-l 
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number of particles measured. 



Examples 1 to 7 cated jn Table - 2 



Table 1 



70 




Type 



75 



Average particle size, um 




Coef. of standard deviation 



Table 2 



Type 


Particles (B) 
Particle size range, um 




Content of particles of 
0.05 to 0.2um. wt.% 


B-1 

B-ll 

B-lll 

B-IV 

B-V 


0.05 - 0.4 
0.05 - 0.4 
0.05 - 0.3 
0.05 - 0-5 
0.05 - 0.5 


9 

26 
28 
32 
67 



35 



40 



45 



50 



55 
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55 Comparison Examples 1 to 1 1 



Particles (C) indicated in Tale 4 were used as well as the aforesaid particles (A) and (B). Particles (C-l), 
(C-II), (C-VI) and C(Vli) were surface treated as mentioned above in relation to particles (A) and (B). The 
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particle size ranges of particles (C-UI). (C-IV) and (C-V) were determined as mentioned above. The average 
particle sizes of the other particles (C) were given from the source. in Tab|e 

Riling compositions were prepared and tested as in Examples 1 to 7. The results are as 

5. 



5 




Table 4 








' ~ Particles (C) 




10 


Sourc8 and shape 


Type 


Particle size, urn 


Content of particies of 
0.05-02um, wt.% 




Nippon Aerosil, spherical silica 


C-l 


average 0.04 


unknown 




Oil 


average 0.016 


0 


1S 


Mitsubishi Kasei, Spherical silica 


C-lll 


range 0.26-0.40 


0 




C-IV 


range 0.08-0.16 


100 






c-v 


range 0.05-0.4 


3 


20 


Tatsumori, irregular shape silica 


c-vi 


average 7.0 


trace | 


Fukushima Yogyo, irregular shape quartz 


C-VIl 


| average 3.8 


trac8 



25 



30 



35 



40 



45 



50 



55 
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As seen from Tables 3 and 5, the cured filling compositions in the Examples showed high compressive 
strength, high bending strength, and high Knoop hardness number, compared to the cured compositions of 
55 the Comparison Examples. They also had low water absorption, good surface gloss and smoothness and 
excellent transparency though the content of the filler was as high as 80 % by weight or more. Thus, the 
filling composition of the invention is well-balanced among strength, surface gloss and smoothness and 
transparency. 
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Example 8 



TO 



Used were the aforesaid silica particles A-i which had not yet been surface treated and spherical 
synthesized silica particles B-VI (available from Mitsubishi Kasei) which were in a particle size range of 0.05 
to 0.4 urn and contained 30 % by weight of particles in a particle size range of 0.05 to 0.2 ixm, and whose 
part falling in the particle size range of 0.05 to 0.2 urn had an average particle size of 0.12 urn, and the 
remaining part falling in the particle size range of 0.2 to 0.4 am had 0.35 urn. Particles (A-1) and particles 
(B-VI) were pre-mixed in a weight ratio of 62 to 38 in a jet mill type pneumatic mixer. The pre-mixed 
particles were surface treated as in the above Examples and used together with the aforesaid monomer 
mixture to prepare a dental filling composition. The content of the filler in the whole composition was 87 % 
by weight. The dental filling composition was tested as in the above Examples to obtain the following 
results: 



75 



20 



compressive strength 
bending strength 
Knoop hardness number 
water absorption 
transparency 
Rmax 



3 t 782 kg/cm 2 , 
1 ,749 kg/cm 2 , 
78, 

0.56 mg/cm 2 

25.6, i.e., excellent, and surface gloss and smoothness good 
0.6 urn. 



Example 9 

25 The following two types of spherical zirconia-silica particles (zirconia content 12.5 wt %) were prepared 
by hydrolytic polymerization of tetraethylsilicate with tetrabutylzirconate: 
Particles (A-1V), average particle size 2.3 urn 

Particles (B-VIl), particle size range 0.05 to 0.5 urn; content of particles falling in a range of 0.05 to 0.2 
urn, 26 wt. %. 

so Particles (A-IV) and particles (B-Vli) were pre-mixed in a weight ratio of 72 to 28 as in Example 8 ana 
used to prepare a dental filling composition. The content of the filler in the whole composition was 86 % by 
weight. The physical properties of the dental filling composition thus obtained were as follows: 



35 



40 



compressive strength 
bending strength 
Knoop hardness number 
water absorption 
transparency 



3,630 kg/cm 2 , 
1,545 kg/cm 2 , 
73. 

0.64 mg/cm 2 

31 .5, i.e.. excellent, and surface gloss and smoothness good 
0.8 am. 



Example 10 

45 The spherical zirconia-silica particles (A-IV) mentioned in Example 9 and the spherical synthesized 
silica particles (B-VI) mentioned in Example 8 were pre-mixed in a weight ratio of 68 to 32 as in Example 8 
and used to prepare a dental filling composition. The content of the filler in the whole composition was 87 
% by weight. The physical properties of the dental filling composition thus obtained were as follows: 



compressive strength 


3,820 kg/cm 2 , 


bending strength 


1 ,688 kg/cm 2 , 


Knoop hardness number 


76, 


water absorption 


0.59 mg/cm 2 


transparency 


29.4, i.e., excellent, and surface gloss and smoothness good 


Pmax 


0.7 urn. 



EP 0 530 926 A1 



Claims 

1. A dental filling composition comprising a polymerizable monomer and an inorganic filler, characterized 
in that the inorganic filler comprises 

(A) 20 to 80 % by weight of spherical inorganic oxide particles with an average particle size of from 
1.0 to 5.0 urn, and 

(B) 80 to 20 % by weight of spherical inorganic oxide particles which have a particle size range of at 
least 0.05 urn and less than 1 .0 urn and at least 5 % by weight of which is in a particle size range of 
from 0.05 to 0.2 urn. 

2. The dental filling composition as claimed in claim 1 , wherein the average particle size of particles (A) is 
1.0 to 3.0 urn. 

3. The dental filling composition as claimed in claim 1, wherein particles (B) has a particle size range of 
from 0.05 to 0.5 urn. 

4. The dental filling composition as claimed in claim 1, wherein 20 to 50 % by weight of particles (B) fails 
in a particle size range of 0.05 to 0.2 urn. 

5. The dental filling composition as claimed in claim 1, wherein the inorganic filler is a mixture of 50 to 75 
% by weight of particles (A) and 50 to 25 % by weight of particles (B). 

6. The dental filling composition as claimed in claim 1, wherein the total content of the inorganic particles 
(A) and (B) in the whole filling composition is at least 80 % by weight. 

7. The dental filling composition as claimed in claim 1, wherein the inorganic filler comprises 

(A) 50 to 75 % by weight of spherical inorganic oxide particles with an average particle size of from 
1.0 to 3.0 urn, and 

(B) 50 to 25 % by weight of spherical inorganic oxide particles which have a particle size range of 
from 0.05 urn to 0.5 urn and 20 to 50 % by weight of which is in a particle size range of from 0.05 
to 0.2 urn, 

and the total content of the inorganic particles (A) and (B) is at least 80 % by weight based on the 
whole filling composition. 

8- The dental filling composition as claimed in claim 1, 2, 5 or 7, wherein particles (A) has a coefficient of 
standard deviation of 0.50 or less. 

9. The dental filling composition as claimed in claim 1 or 7, wherein the inorganic filler is a pre-mixture of 
particles (A) and (B) which is to be mixed with the monomer. 
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